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Serial No. : 09/669^ Art Unit 1 756 

Filed : September 26, 2000 Examinen S.Rosasco 

FoT : Repadv" Of Localized Defects In Miiiltflayer<i^ 

Rsticte Blanks For Extremis UHraviotet LiShogf aphy 

DECLARATK)N UNDER 37 CFR §1.132 

Commissions of Patents amid Trademarlks 
Washington, D.C 20^ 

Dear Sir: 

I, Paul B. Mifkaimit hexeby declare that I am a dilizen of fihe Uniilied States of 
America and a r^ident of Sunol/ CaHfomia. 

1 have a Hi.D in Materials Sr^ence and Engineering from Northw^tem 
University. 

I am a Materials Scientist and Group Leader in the Extbreme Uttraviotet 
Lithc^aphy (EUVL) Frogmm with the Univererly of California, LawireRce 
Livermore National Laboratory at Livermoi^^ CaUfomia. 

I have worked in die extii^e ultravioilet lithography fisld at Lawremre 
Livermore Nation^ Laboratory for 6*5 years. 
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I have read tfie office actiomi and wouM like the examiner to consider my 
comments in response to the rejection of claims 1-21 as being obvious over Toiag et 
aL in view of Grenon et al. 

I have reviewed tbe Tong et al. patent (US Patent No, 6^53^803 Bl) and in my 
opinion nt does not contain the important elements of the current applicatiion on 
phase defect repair for EUVL mask blanks. The examinsesr acknowledges: *Tte 
teachings ofTmg et al^ d^from those of tf^ appliaml m tfust Hie (^Hamt teackes 
cosrecting tks defect by changing fte tlndatess of the thin fibn coating in the uidnify of the 
defsct. " This is the key element of ithe current patent application and is basis of the 
invention- Tong et aL suggest that depositing a dikrk Si film on die simbstlrafle surface 
cotsld reduce defect levels by covertng tup the particles prior to the deposition of the 
refflisctive mulftilayeir coating. The repair technique d^cribed in tt^ current 
application does not entail any sort of defect reduction throtig^ the coating process; 
a multilayer coating deposiHed on a sultstmlte partkie results in a multilayer phase 
de£^ and the invention d^cribed in the cunrentt appiicati^m is appMed to an 
exisiting mulMtayer coatings i.e.y to a coating that has already been deposited. 

I disagree with the suggestion that the invention contamed in the current 
application would have been obvious to one having ordinary skills in the art Until 
the invention described in the curreit application was crealliKil/ it was argued that 
one of the shortcomings of EUV lithography technobgy was the fact that unlike 
other litihography technologies, the masks were umrepairable in £UV lithography. 
This was b^ause with conventional transmissave masks teclhmques like those 
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descnbed in Crefion et a1. could Ite employed b^t with multilayer coated reflective 
masks, Ulce those used in SUVU into method ^dstbed to s^epair them. For example, in 
the book "Soft X-ray Optics" written by Eberhard SpOler and published in 1994 by 
SPIE it © stofced on page 258 when describing the technical changes facmg soft x-ray 
litfiography (now calkd EUVL): Tfee multUai^ mirror jbr the mask has to te defoct free. 
There i$ no known rejfmr process jbr a repakr of a ^fed inside tfw multila^ coating". It 
should be noted that Dr. Spillleir is considered to be one of the founders of EUVL. In 
an artkle calfed "EUVL: WiD it be ready in time", written by G. Dan HuticMnson and 
pubbislhed in IEEE SpeArum in Nov. 2001, on page 16 it is started: "EU V Uthogr&pk^ 
tuiU r&juir£ dmost pstfrct photonmhs, Contrmy to common knmkdge, homver, EUV 
developers hwe devised a wmf to repair the masks when dejects are inadvertently 
incorporated during their mmufisctme". He is ireferring to tiie invention d^ribed in 
the current patent applkatton in this article, furdher supporting the notion that this 
repair techmque fair EUVL m&sk& was by no means obvioiis U> those skilled in ti\e 
art 

With respect to the Grenon et al. patmt (US patsnit no. 6,165,649) I have 
reviewed it and it appears to be for absorber defects on transparent substrates, i.e„ it 
is for more conventional transmnissson masks. Apparatus and methods cited such as 
laser ablation and focused ion baams cannot be used to repair multilayer phase 
defects in EUVL masks, the subf^t of the cunent paBesit applicaition. 

I hereby declare thaft all statements made herein of my own knowledge are 
Itrue and Dhat all statements made on information and beUef are believed to be true; 
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and further tfiat these statemmts were made with the knowledge that willful false 
statemetiis and the tike so made are punishable by fine or imprisonineniv or both, 
und^ Section 1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon* 

Respectfully submitted, 
PaulB. Mirkaiimi 

Dated: September 24, 2003 
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